Mapping the binding areas of human C-reactive protein for phosphorylcholine and polycationic compounds. Relationship between the two types of binding sites.
We developed a fluorescence-based assay method for determining ligand binding activities of C-reactive protein (CRP) in solution. Using this method, we compared the phosphorylcholine (PC)- and polycation-based binding activities of human CRP. The PC-based binding required calcium, whereas a polycation (e.g. poly-l-lysine) was bound in the presence of either calcium or EDTA, the binding being stronger in the presence of EDTA. The published crystallographic structures of CRP and the CRP.PC complex show it to be a ring-shaped pentamer with a single PC-binding site per subunit facing the same direction. As expected from such a structure, binding affinity of a ligand increased tremendously when multiple PC residues were present on a macromolecular structure. In addition to PC-related structures, certain sugar phosphates (e.g. galactose 6-phosphate) are bound near the PC-binding site, and one of the sugar hydroxyl groups appears to interact with CRP. The best small ligands for the polycationic binding site were Lys-Lys and Lys4. Because of the presence of multiple Lys-Lys sequences, polylysines have tremendously enhanced affinity. Although PC inhibits both PC- and polycation-based binding, none of the amines that inhibit polylysine binding inhibits PC binding, suggesting that the PC and polycationic binding sites do not overlap.